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(57) Abstract: 

PURPOSE: A ferroelectric memory device having an 
extended plate line and a method for fabricating the 
same are provided to maximize a contact area 
between a plate line and an upper electrode and 
improve an insulating characteristic between the I 
plate line and a main word line. i 



CONSTITUTION: An isolation layer(53) is formed on 
a semiconductor substrate(51 ) . A plurality of 
insulated gate electrodes(57) are formed across the 

isolation layer(53). An active region is divided into) 

one common drain region(61d) and two source regions(61 s). A lower interlayer dielectric(74) is deposited 
on a whole surface of the above structure. A plurality of contact plugs(75) are connected with the source 
regions(61s). A ferroelectric capacitor(82) is arranged on the whole surface of the above structure. The 
ferroelectric capacitor(82) includes a lower electrode(77), a ferroelectric layer pattern(79), and an upper 
electrode(8l). An insulating layer pattern(85a) are formed on a gap region between the ferroelectric 
capacitors(82). A local plate line(87) is formed on the ferroelectric capacitor(82) and the insulating layer 
pattern(85a). The first and the second upper interlayer dielectric(89,93) are deposited thereon. A main 
word line(91) is inserted between the first and the second upper interlayer dielectric(89,93). A main plate 
line(97) is connected with the local plate line(87) through a slit type via hole(95). 
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9i .".s¥;.l^a!#i.a.i .s 3912 6-^ ..'az^Sa'sHs ^saipigh sia^nm .ofcioii 
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«(61d)°J °« S2| S-gg2?S(53&)0il 2e?g(61s)0| SSUHK tua-M- 691 TflOl.g S^(57)g 
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oj'sH ing'a'CK 27| ri:SE!IXl iE =ejg(75a)2| &^S^Kupper sidew>il)s gA12 -SuHHsloped 
prof lle).§ 301 HKR»JO.-«7l b:E »0!M(75jl)S, 2^, «at /lcUI(?5)01l ..2JSI 

Q3Q,' 

jcjasjS'S HHga §?40>H21 7iSHA|E1l(82; E.42|/CP)0| HHSaO. ,£71 .S^Sxi 7WAIE11 

'¥s^S(.77)S 2}2f «7| =B! KUflMs>.gOI I1)S!£S, £71 o^S^(77)S £71 \5 

a{ iaa(?5)l IftKH £71 S3(61s)a S7I32S S<SfSQ. £71 ?HBA|E1§(8Z) 

0IW mm, £7i g35r IBS(85a) - S! 30iE £71: i, v S3i02f mSi<?9): AJCJIM 4=i»S^ HBg 
(nydrogen 'barrier, layer pattern; 83a)0l ..THJIEIS SOI fflOT*|CJ-: #31 Jfl§^)£ Ep . 

ih^TiO, ); mmm .&m*Wil& ")> MaS BZmiW Y £S 01121 ..2jtfsKct*i nation 

layers! - 2ioi h^sio-; coaAj; sfcj. sliaftfl- ra@(79) lh¥s . ^iawmfji a ®S 
i-V5ch £7i sgansMiips) mm ^^xt#oi sssia. ssssnai i@(79)°i dsisoi .33 

SfeiQ. US-SGl / PZT-(P6.Zr';f Mk^SHIF' ITS' !&SBI|.St UlH ' ^IW) «»SIS; £71 PZT2}- LH2| 




a*t #71 4^§wioi ^aiarJB':, 

SIEja. 0|§ \AK)|2l.0i)UK] .^(energy 




; £7I '-S-SSaV?JH : AlE1g(.82)- a.\£7l. gaSf. MS (85a) >£0I| lOlOlM, a3.1( local, 
(conductive metal oxide layer),- ESS S^l£i^( conduct ive metal nitride layer) ES 0ls9 

J dlre«Ru02.)- ,-.'l»0ISaKA|-) ES 0I12T ^ejlj, 4= £71 .^.«aQ|M BJ2!f (87) 




•a«e**-g»i(B7)g AJS 0l#SfevS6)St' Z7H£i:S§ £0fl BH§9 £71 ££3:31(81 )1K:.*!2^£S ,S 

oi7iai. £7i 94 "ifzsiaais . *5§a ..ai a 'a? £* sass^cei,:^!-^:*- 

OjOfl Qtm, Sft-.m S! : 3912 £^ SZ^35fg(89> .,33),.AK3Ktt. ?c«|Eg!it|i| 
gaoi# aaS(87Ph,S^*la;"' £71 ^ ^Ea°!(3ims| ^2i2 : it^£S PSa(decoder)g l-ol- 

Sif ^;&ICuiois^6)ir^I .^iiiii^Cwo*ar^":^:^si att.. £7j 
^ §aoiM-sia.(Bf?)s--£7i; : ,^ 

£71^ saoiM a r a(87) a £7i 4 .§aoife aawis mmm Ef&g&ii8&. . £?i 'WopiM^ 
aas l7r^ maoim al 87) as £7i ? saois .efa(97)a£.s ; : . ^sk^ck ; ,^?iM.: 
aoie ;b°!bj £71 ? §aoiM- »ei(97)Ei££ ?egs g^sV £7i gs.«aois-^ifiJt83i)s^asi' 

^Kbiw .^sig^&p, .ath £7i *aoiM -.aa.oj ,«jb ^.^aoiM eia^ja/^^sas j§ 

M7 £7J ^aef Il@(85a)# ^7.1 &aS35»0i CHSKS fiBJHIg. ?^S. gSSJS! 2>P!..U|&^ 
•SfQ: Mil #3r -#7l ^ '*35iaej0l ^21= d«^8! S^Mi- ^71 13^ te<85a)&.=6!aS.S 
\5Fa|3.'2!0l UHHSiSO. 

E 4 ,S E 6S #251-3, £71 ttk #ii^SeK74)- ^Oj £71 ^ #E1Il#(75)i SS ^^'H3 1 S§ 

S^ss HHiao. £7i sfssso TinBAiaesi ^. ag ss^! 0^3^(101). s^aai^ as 

(103) S 'Si &aSS^(l09)2£ £71 4^2^(109)^ w0jE^«S| SIHMb S'S 

I, ^7i Em £¥a^(io9)s asaoi ais oiseis ^oie 2thsj mm m mm^^:^mim 
Mimm^oTimM, £7i ii £^s^(io9)s e 421 ^ .iaoiM .Eiaow m m m 
mim mmm hhxisq: £7i sss^e!- i@i(io3) Af0i2i a gej a £7i s^s^kiod akji 
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(117) AKJI2J 471 -.S2hs2H|- LHOfl "552 Maoism 249(123)01 HHXI1 4; ..2Qi' 4715 §aOIE 3 




'471.3^ saoim ae!(ii3). a &?\ & saoiM sisals .meooim zmm ^.s.tH^ 471' t-aoi 
"I -sM 1- l7i^^%aiQii S3Vi37e%'474 s §aoiii asrci23)2jes-.?«*.-«s; 
.71 tsanoiji : eisoi 471 ? ~~ ^ *"" ' •' 

S .£9|-*ffSti TO§(121) 
21 'SS.. 4*3^(109)21 5!S S«jt!0. 

E : ?# •' eiass) r JiVsAIMoj mg -sssa Maaijii g.gspi ^liK^i-Ajsioicf, -s as'. 

l'AW» J«4lW%»^2« »feqriaaiAj^ti|»|- £H^:*9^««P»PIS«fti 

E *:Sr S 7S ; #3S5tS; 4^1 .5^3^74) i4HHi ^71 ^ #£431(75)1 S= ^4.JKei 




I^ill IWaef Ii#5r) AHDIM I8§(159)0| 7H7JEJ= 2iOI U^SH3. 

471 SB 4¥i^(157)f 40)1^ #aiOlM S£!(1B3; E 424 PL)0j HHXlMO, 4?, L f %,f e| !SM,i : 

- t ; Sg^K M °K3ID 471 4^ #a0F aej(-lra)g: , »Ea7IE*24.;S3S ^« ,§^9^011 ^24 

q : : - ; ' - 

□ UOK?^ 471 Mi a B2 4i? jfr^>99eHI065» ,169) AKJIOJ ^^7H2J $|Ea2iS( 167)01 7HXH 
np?) AHDI2J ^71 if" STS^e}- LHOfl ^ gESOlM, 33(173)01 Wttm *'2D.; 471? S 24101 M 3 

birrays'^T 4-^^Siis;€ iisfe ■ «e« uio^i7i.)i §tm •471. ^.^ MaioiM aside 
3)24 a5N 5s -s^a q. 47i ; gaa :hio4S(17i . 47i , .*« ^(y§ )a- . s*^iq w 47i 3* «p 01 

s^MT^ar aioiIiHi z*2}-s »ch£ 274424 a s*oie 0H.421 g lhm hh»s ^s,sa siaiei 

§2j;ga irMAIgiQ. 

gaojE- Ei.6iH63) a 471 ?, 6E410IM a2!(173)S ga0IM SISlg ^4#Q, 47! #a0l. 

I gpis i ^%aioB aeTfibT e¥ 471 ? taoiE^ Ee](i73)°^s. s.«i. ^e s-d. 4 

71 laiOlM EieiOl 471 ? MaOlM El£!(173)S.i-2.S 3S1W4.-47| !S JgL°JS aSSJ® 

^47i feilai Hioki(i7i)i ssioi^oie 27H2j gsy mm mm 47i &ssm shaieii 

2J SS: 4-^3.4(1 57)S|- §51**0. 

okhi, ..s-esoi ajg s-^sa 04isE!i7a-°4 jaisg^g-^g§pis ejo-.. 

E B- LHSq E ; ;'i4fe .E «j I - 1 '(HI (fta S-'Si'S^ 3ffli : tfAIMM'tlJ-S 2fSS')i MSE14:A42) fl|2«a 
1 .^SSPI 94*h 9-sEmoia-. 
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ti foil tawSSa W§ ^ii 41= ?»ioTm ffs^ 5e<% hois ggw> a iHMpaj' 

•31 'Mi Sl=»301l S8St!a'. HfeWPIfe. S7I HOIS i|§tff(60)S <&\ d S^KE 

Is 'mslr lit©. liM^i zFsii^i i Sisi te« aSwr ^«sp^vgi|, jgsj. .g 
a ifefesare tfSr6is«7&©iMS *j tor a: § «n»- foa. hh«s. 



£ 5 



5i HieSoi ~m^m£?d)^~&?\ a-s-«=-ae! s«(61d)2h • EMS Eh £71 JBEM(67s, 67d>§ 
¥i 7U*XJ!ICr. 

c. ffift;.£&*ior. «7I ri^2KaBi7lifc*a£- : &Sa?fB2| ggojj 3E83 ,$l¥ /#a»S8Sft73}S.'. i SSS+ 

5, lit *&~SsK?ifl(C"C^fe »zaiasrtw» = asm -qim .^i 




Wll^l S?S»(lSwb« rbi^ier layer; 83)1 M ' 

301 unrsm'o. 




e£! -i(87)°i zr&ais oissfe sis [&a bH.ea m^m plstvSr -xS, 

(inf acK s5i i ? IjEaagfgT)? g-I a k i tP.(s : 4ei..yA)2rs^&n^. is^s, 

. c iga.^kgiDi #z^ge»g HEiyshbi =?¥,g£aoii aa(87)i itiAi?ife .#s 

• IeSwSf mmyL . ~£\ Iffii. mMdrmk mm. ao . g 
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301 seosm mm as- ^u. hume m^$m, 491 asm hioisck) s oisk °ig*j- 

#71 ^' ?4EEI£!l(9t) A>0I°J 2t3(A)# §2H7ltM HlSrCH 37)1 SAW * SiQ. tySKL #71 f 5l« 
30 S«9S)2I MB* •a^sAJ9l71"*l»KJI UlOi*(SM *J^SS S. 2*5 ±W3 

§1 M8»K)I'««1WISC #71 * ?4ESfS! 1(91)01 >£*ll «WS Sffl?lgMHI*ra 

ch ia^ss.;^i wsBie! 1(91)21 its.aoi, epi.asw aio^(95).si sshim setpifin 

H|*|0|,-Wflr , aAAlll ^-SiSS lg #71 MiH|0|S a°i(87)2iit:ggS!# ^CHSWfJ ^ SiCh 

M^SHAI, #71 .d|0rg(95)0l *jgg ISIgSj 23011 8*^3} ITS #£' MOIOiMsm 

«^D: '0lil r 13; 4*71 #* #ai01E^S &?Dls^2S tJ«If 4= SO. 0|UH..,#7I SSit* ttlOtv 
g(95)2J ggypl- SXtol #JI laOIS^s o^&h a^f£jtg(step coverage)! 

ssid; #71 *ac»fi9* ieayoKM #7r.#as! uio f #(9S)M sagijg agMin 

pitte- line" 97)# *!.g*H}. #71 ? 12110 IS EI2!(9?)S ■ &?\ % m,y*W SSSD. 

iaaiss. '^i £ #aioiM a°!(97)g'4^i :^^ .geiioiE ; aej(87)i So-fot sjche 27H2i apt}-- 

E'. 14£ E 8 LH73 E laWAPSSS' Ell £A|0B2| S«011(nidcliif led enb6dii»Bnt)g,^S*P.I sm B9E 




#7r £ iSBOlM &°!(97)S S?blE 2^21 SIStT LHOj mgS'SSSSI ?HfflAIHg2| #¥3^1 
(8])2> ^S/S^t)0-, 

-aaafs-E 8.uw e iom-m vass'-e iteSi w ^Aionai- Amen* w^§>a 

[QEW . QIMM. CHS* £S S-'tiW&Pi 

»ais; astrp. #71 ; as? — 
fsite 7^7? sllsasf ill(id3)i^i" WeWis- ssw.e i iobaj ggg .h last at 

(103)# >b:SA|g!D. ( ■ ""■ " ' ' ~ " " ~~ 
At0j21.S §9? UtOfl • 

a (107a) 2 ^'ii^rS? . _ _ 

ijtisa: -mwmtiM; a» »*3^fiD9)s bjche ;27h°i -vft s stoiE wj&.-.v m-mss 

31 ?t IB AJEt #2| -gSSH^- IB SS( 1 03)11- .S^£!CK 

e t7§ : gM©; #7i si ^s^soo9)f |i^.|MS^ ^^,iClfe^ii ii 





#(1 .. „ 

gsepi :«e era 




■£ 20 LH73 =£ 24^ "E 4HJ J - I -(Hi S 7313 ^ A! 0(1 Oil 

.toa/dv^ieiw -pie- ; fis^s-.«w&pis eo. 
-■^a^atimoa seaeife tfsa^iB?! aaoi'W^ ^a^i53)i sstip. 
a^ laeSjoi s-^a §2i#^ saw &«a»sf s ^s^i mm mma. &?\ s^s^ 
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°i s sssai^ •s^sjes aiaatroi «7i -eiEaaKs?.)^ stati- ^hsj ascM^ sh 

@1 (common ferroelectric layer patterns: 155) g «7|. S82S|2| SRg#(155) «0J1. 3§S *f 
■*ffl2J. ^^a^M(15?)l &7I SS SSaHSt HBB(155)2| ZWS Ai£ 0IS&r£. 3 

OiE sjO|£.§rLr2J 1 LHOil BH11SJ £ V 7I W¥5^B(151)B S^CK '.01 Oil S3I 

s«' t sssaw*iie»(i55)9\a»'2| ! s.-.s!saoi &?\ a awy«)i sts§*E^ ;««s .^e.siej. 

ss'&^aasi n§i(i55) Afoisi a s<* a #71 s# gte&^Bos?) ahhsi. a.agor-fi St- 
ag SI! tfAIOHty'Sttfif fiH9(159) S £W B3Sf fiHS(161)# 

£.22!: i!-£or3, - SK>l s «*Basj ! nlg(160« ^ 6£ Ml 7159 3-301. *l*..BaO|gSHi $J«BO. 
'#7l§r¥ ■■•SaOIMSfS S" fill ^AIDHOilAj «3*f : SM?i #aOIMS>-2h ■Stttl' "BB?i£5 

Crr £71 ■«f» v *aiOIB5» MEMSiOl S7I.SS ^a^(157)# Sfe ^¥ §3101. SKilSffliip; E4 

si'pus-ssttQ^safcsiss, s?* maoiM .a2!(ie3)s ^cH£ : 27H2i aa».««"Uioi. hh^s 
&71 sssai SiiAiEiB.21. §# ;i«*fla0S7)s» ,S£i**a. hh8si«mi=/ tf?r.^* 
(i63js^cH£ 23HSi:aatt a »ioiE.-.emsi-'a lhoi hh^s #7i sssa ^maieissj g# 

Wi ^ #ad|M Er3 (163)01 ■ttSB-,a3»2| ^3011 'MHBSSW «#7I f.*3B ■ 

9^#;«i a : -Pi2- ^. az«a5«-.(iB5/ iram-jwig ^#Ai7ioi «aeQt.;oioi mm &?\ m\ 

S -32 i"#S? #213^1(165; /169) AWIOfi ^4=7HH1 ^- SIEa€!m(167):#. : S«S^ SiCh'^ 

£\ ••^-fl^2|«(167»& E. 12CHIAI tfSSJg'BrSSI ]|1..«tA|0» SSttt ^S^AIf oKH « f «»D. 

e i£##s*ia : ; .»7i iSBfcie bh* Hibii#n7i)i s«*>2. #7i 'das hiok 

S(1:71)i -ftfe SaOlM £© (173)1, «St!B. #71 - «5a»-H|0*(171) : S! ^ SBiiOlM E^°!(173) 

■g b mssi #1 ^aiojs^ f gam ajswoi ««ttch 

E 24£ £ 20 LHKi -fi£ 23DilAi : «2B *B3 4*A|01|2J SSWCnodif led emtKwiiinentjg #S§r7l^g> S3 
EOIQ. #71 ftgOfl^ B 3813 :^AIW08Ai : ^7i S}#.«aOIS: afii(163)»-« 5 fl»fcg S§1 S.'^f 

« S^JMlolgfflCF 01 -SSW. S7r«,Sfi _HIOr»(171)S' S7I SS ^a^(l57)§ brgAiaQ-o 

E 25£ E 4M ^01 3 ^SlSSl'-fl'l ^ AIM 2| ^SOl! (modified e»bodi»ent)M MO|^ @3E0i ol; E 
28Si E" 252J;. li-n 'Dfl [Cf£F- f B; ^W(H CffS 'M&Si^'KK.»S a^SESJBB v«S»RI : 

ojt> ISSEgOIQ; 01 aSWOilAi/^ MaXlirEiS, S^! ScHHS ^SSm ?ii8Al 

Em'S >§3^ HgM^ E' 8 LM E 11CHIA1 iSSS S SS2| 731 1 '^AIWSS -"Btftt Aj-gSjQI 

E 25 g E : 2S» g5EBl3^ "ZFSSai ^liIAIHB(82) S ^71 §3^ HlK : B5o$ ^Ofl ^TH^I :^ 
;W gaoje ;i8@S(ioml. piiter patterns; PP)d| BHxlStZh ^71 gEIIOI^ EBSl (PP)S 

ess g^stftVEms.s^ M3,:§7i ^ maioiE 

vci r)v oisibSv^»9«m)=; «is^(Pt)v- ¥ays.srtflu)i .*aui§. m&m&)? a»w&Kw 

: :*.*«r»aQfefiiss(PPi(sv e 290s eais Bisf mi;; ®Hsi>aa€r:«.B s >^|i v sg®;ss , 

^iHI/BHSli! 47HBI ■ ^BAIHB{fe)*^H=a. BjIR:S£ m ET . ^ SaOlM pam(PP)& ^0|£:2, 
,»2i: 3§tfe i^l- S! S! DIE J&aiH] g LHCHi HH«3>^7| ^S^g(81 )#SF ^S^^gJIfDrl 1 

7i :.^-«.aoig ; -= neB.(Pp)B s-s ^sa7i53 i a3g ^ *aaja?iM "sni, boibov cpiai, & 
■5i'^fe r -^*safS£»afi"?iBB ai/a"az'^*/iffaBffls»B(Bai 93>« .-SHir sm. 

:OI0flct3tra. B WSHj XBI: g'AIQflOIAI HHtf SOL .^.l ; 3311 S »2 r ^M 0S@3ajgjC^ 93jk 

AFdlM^WBI -'-^ ! 4l£i^fl(iftTn'f6rid I inesi, 91)01 , 7H All $ Sim ^71 .«,-9l=a3S(9!m ^ 
# : W*iS£ .P3ii3 : <itecwter)B ®^H31 4PH?| : $IE£f3e(B7)# »OI»Qj.: #71 ^E5E!SC91): :: Mv 

;oi2i:^i^ 'saaasj- lhou ^ m^oie S3(9?)oi hhxi^iq. #7i •?.-!Ba'ois:aa.(97is aa ^?!-' 

• 71 ^#fflia^a»F= *B8B yiOMK£ 42J 95)m StrO) : y»tr.a- bbsw-bh^s s- 
;7l ^|K2i ^*^^S..ttSBfffP)?l- S7i2!ap'2^S ^E 5 SID^ 

Qioi> "- &,i^Bi :^w«'i : fe ^ss^ iHisEi^xa SisWs* tfswis to, 

E 25 g! :E 2ffl" QAj #2Sr3.- U?\ &^3» 5HHA|Ei#(82) S! SSSj- I^S(85a)0j S.^S »E« 
7I5HI -fla-^iSdl S>¥ .fiaoiM^S *a.tC*. Z& BSlOIS^fS 2^° K ,. ESS ^#1^, E 

:aB^BiW'S^di«2i^4i^B*aiB.^ ao\ ?a«ss, #7i ^ «aoiBsrSs-.aqiHs 
-BflarcriAtHji ooiEf&erdr),- ehjie»- .saeKimi', oiaas^ir); oiaias t^ft 1 
.{W «iOTfft), *au«sf^«i(UB istwiute); ^QfeSKAo e^ pisbi «itp»a* 
sir aa. ^7i of¥ maoife^g naasHM ^ mBum immiPpm sstia:. #71 

3W3HB(82)B ? fi&0. MB 13. ^7i ^ BaOlM '■eB(PP)& ZW3 -aB» *ft S ZW: 
2J aStJ- SS LHCHI HH«£!.4?H2i 4^2^M(81)5Lh ^12 S^CK 01011 CKh ^ gaOIS £}3 ? 

§s2j Tai. uhum mm ^--Baoie hscirpipi. 7iams -*a?a ^a^; 
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«.\ < 

□. imk, ■= s^wiMAia .^oi ^ mmm (8?) chdwi ^ §aoiM ibskpp)* «4*t= 
gofm aiBAiEii(B2)cm 97ra= ^ai^e e^Ai^ 4= so. ga*s!££. 4?i s-s 

.S^f§3°fs 7311 .S| fl2' ^ s2H§2em(88, .93)1 5jgAI?IO) S4t»Gh -.471 *II2 : 4^ 

'SSa«93'» '300. 471 Sli ^ S2?19Sf(89) 4011 471 ytttfffl- Btt«- SSS8S^'-¥n 

El-°!l(91)t * 2iO. OP\H> 471 ^ ^EE£!l(91)2l gb^og ps.°Q (decoder) 

•ji*«i/4, 471 •#*-*2f*ssrti iBEiySKH'-4?i ^.¥ iaQiM- saeM(M^ii;g.Ai?ib ^*Mbi 

OI«B(95c)S SSSO. .01011 [&Eh 471 ^7H°I HI0F§-g(95c)£ 4-71 x# SB- -i*rtl »£} 2*332 
•S HHSSD. OI2fe.W£l. 471 .UI0FS§:(95c).CH3(MI S.ggei 3311 tfAMLM.il ^St^ftSS illOlf 
(£ 5 a S 132) 95)g SStT 4=E 2tQ. 47I.««SH21 U|0HSfB(95c)«-.3£ ffiSxpi.S2l.--B 3 40fl 

M iiis^^ jAfoBbr'trasittSsi. ss^si $§wh .ffiS:,s jw#qi. 7>^.Hi: Mi 

47|;sa0iM Sfiig£J. 2|2fg A)g:0|§*Kf: 3W 0142] H fiflj HH§S 3€Sa. 9HA|EiSg 
•4S^ H12HS0I M'SSM SR_|2) gaOlM EhS!0| M CHMOI g'ej. LHM'-AJS 0IS*h S|'0J$ 2^ 



§ 2$08 : , .47j Sg'-4^2R# SHja|'Sai6lM ErSia ^2^*S:S*S1D. OlOfl Wi, 47i #aoi 

■'□wongsai siC »3i-ftsw bior^u- 471 ^ wsaes -Ajoisi-^a* mvrnw uishs s« 
..si S7wa ^ sio-.. 

Q L10WA1. 471 gaOie . Em. 0130)1:^^21 SM* .S310IS ISMS ^4ol^ :3£pL,r47l 

sf£ai7iB;40ii ti.4i ss-tias. 1 -;.; 

•471 %W 4M tt'»SsF : S!-S Sifl COa 2»§5|2:S fflgS ^4=?H2| ^3*8 5HM.AJEI 

" :;. ' ••' ' "' ; 

471 4^ ^K»ar:-UH|-^ «.«ifilk ««»W^HI«S ^4=?H2l : ia0im; Eje|:M aWNSi, 47J 

sadiM aaisj ztsjg aim w*&=«W£"-z)BSi- riWh^HNT'inas 471 sssa thai 

$01.81013. 



•47i.saoif 

ll-^SSIES, ,-,-r- =^uw,_ „_- v .^.-. - 

«. : 0^»3.°vp. S013 31S <12S o.fe' ifSSai MSEIiXh 
W 2 - iK«i 210) Al, 

: os '3t*eh «H=st; =ausaj, ?aui :: m h-mi*^ a&-;oi.»2i st!«re!.3i# ^sss ■:*}■ 
•» i tMW sioiA) , 

471 sa0|6 aeis S^gs^S .S!SS>= .fiaS.blO.B:(6l"lt-ty^":vl«.'. hol.e)S #§151 A1 
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£ SeBOlM a°!(main piate' tine)°J 21 § Sfe S&gSD Diiaa±W: 

•« 4 tH)jl SiOjAI, ' * 

§38 Maei±». 

:om wxaa ? ^=B^#(iiain- word i:ines)f stftrs ?j# saasj&is s^ajrwaa^w. 
S7i sesqiM aeii 

,/as:ois«rsiois zthsj .m ikh w-ss^i ss?s a ^ifiAiEigsj; s^asitf sissjaM'sw 
a.i«2l ^ #a§aefOfl °ioa gotg #aoi.e -ag!(;i«*i piste iine)i a 

k?\ szi^eists @-#si=- dsm -diotetsi it-type via hoie)g #shji ^¥^§aioiM era 
ssarwaeim 

g^&s .- •"; 



M 1 tMM StOfAh 



.m i 2ipjAi. . ., .. : 

Sisal ?)a!AiEi#^;2}2ii »ais 3#s sm^r-, SMsM^'li f ^¥S^r ^sra, 

•SI 13 tWffljSiOiAL 

H?\ S3^i8§!# £71 g^i #2Ma5i-(Hi' DISKS ^'ud^mi "3f= 2§ sS£l:;S£ g°St Di 

aei£*r. 

.SW15 
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V'13 i4il ! 2iOWL *' » . 

S^CHS. §71 SSSSO?}- SHS1 5U §7| §a^ : Ii@ AlOIOil MS (hydrogen barrier 

layer pattern)© Q £m\± 3!8'«S2-S Sfe 2S3x4 MeeiiW: 

Wl 4r0fl SidiAl, 

§71 5M¥« XtEi ^ *rai£ ol^g^- &£gfl|Sf SIS a 51, §£,S^(comiS6ri topi 

electrode)© .stt>*o(£L §21 """ ' ~ " " " "" " ~ 
^Sa^'.S8Sl# SH; ; § _ 

§?i ;m¥i%s. ;AK3i2i. s a §71 sis&rfsr iasfe Atom 2. §^g-«i4fe '.i9^1@'#.a 
m Vpm^M.- .. r . . .... 

SJ01E §7| SSa^ HSf Sl .^»,a §7I Vgat-'ttl AtOIOfl ! MB ifllS (hydrogen 

barrier" layer pattern)© □ 3E«!*tS ^WS&Strt^^^ WI.SEI 

§71 3£2*l TllAlEI^' #aiS §^S^> 51 ^SSflPt IB@ (common ferroelectric layer 5 



a §71 mmoim a3 ;M0ipi ;thjie! 2is «§^s sssai iwsaiis. 

■§7I S^aMa* IBS© IAK3I2J 3 s'sj a §7| SI §^2R© AK3|2) ff S^'i iSz ttW 
Iieg .0 mtW, §?l 13Sf ;iilia= §71 *h« ,«ra39f:'SB §71 §^ #2^3^ AKDICHI 7HX8S 

is^zi, ■ ■ 

iots §li asaae*. i§s2i «ws .s §71 §351 Hi akjkhi tobs Mi 

: (hydrogen barrier layer pattern)© □ SSJtffe 2© tS£S,SlS 'OilEEliKK 
§71 M SS!73^11 gfe aSSj|7IS^ 23^ V v . 

§71 %m «znig* §oo §7i ■*« stf a; §7i ^ gtm met zzm^zg: mgan> -.a- 3as§2b 

S2^35m £!#5fe ±MEJA1 ME mm §71 2} 'Hi M2!Al±Elg2F'*S2l^^ S% 

a..a»aa.9HiAia»r • , . , v , t 

§71 ,gSS3l TiSIAJEI©© &ESI7IS §M §71 M SttfttE* □ ^2fi M £ 

OlSthSjDiS: 23H2I t«g(two > rows); §DH HH§=!vr§7| TIMAiagSI §^3S5U g 

§t(^ ^7H2J ^^ iai0iM'.E13g(lbcal'plate: lines): a ;? """ . *' : 

§71 ^4?H3 ^¥igai0lM[Ef3im Cffe ^ESDlSej S3M ^#3 flit a §M'*2^ 

"22 WW SiGHAJj 

§7j.^.#aoiM aaiis- Em&s w^am mm?*. mtm**..maiEm gSr^ oiEiae^/oi 
aag jy^sf,: ejg^, ?aue^. ^esum- ■ w^oi&sj- oigsi ajajgi- a»--«sss 

Sfe MSHIiLXF. 
731, 22 ^M 'SiCHAi, 
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£7i m\ a «i2 sSfge^mi si^era; £7i lamia eki* tgAi?ie §a« uiof§ 

(si it-type, via hole); S 

£?l HlOiS-g 3 tcflOlM aa(maih plate line)# □ aifgfe 211 

•a* otisBidish • •" 

a.;?4. ^W'SJOiAL 

£71 M\ .S «|2 ;££. •■£2jSSS[S : - , AK)IM 3HHS..fl'4=3HHI £JEESl(tairi t word. IjnesVi □ Stj- 

mg, £7i:s siEEiejgs £->.i ts stm ssskii £7i gas uiohss) "8 ^ .sou mxia is* 
s-ofe &zmn msei±at, 

:H : 22 WHL-.aOjJd,. 

laiOl M EIS!£- AIS ,0IS**:s!0iE ;23H2| tit: -sou ,£71 -<tf£2FHK&- SSBSSfia S*St^ '2 

€hbc isicHyy . '..v ... . , ' . ...... 

£7i nzmn -9iiiAiEis nms. we&3* f - .3^s*i3t see a Is £.^3^(cc-Miion top 

electrode)#,5smi51, #71 SS» £^RS 2§atH tMtW McilOim E£!?l; OKHM ?£i 

a g-sssaer wmmm £7i st^si^; -«¥3& £?i s«# -laoiM E^a ^^£g s 
' % 22 tM^piAi, ■ ./•,, ■■. . '•' ^.^'-^V.^:.^': ■ v-"-: >'•':'- ;■• 

711A!E1£ ^S:"^#»teiS%;~^'i'M#^ : ,n#l*MW' ferroelectric layer 
pattern) 5! If" £^3^(eoinm6n top iifBStiMmim»M:'^m9^^nW^&- : 'QS3iOl > 
••£71 ^icflOlM:' BI?J2J S!^2J £71 ^(w^^g g. o 2;: £71 .^i^a^g. :£7lx:31 
IS S £7| IcflOIM &2! A10IM THfllSi 51 §S2£ £F$Bf IHISEI±» * - 

• !gq*gr;29' ^ .. ;l' ; • • •• '.' 7 ' 7;'"':': .v. -.; - . .7 

&ES071B £0fl I s 2 StS DEI- 2*^ £2 WS'g M^5H2| a- EgixiiEIg, 

£7i a segfessn* &e«7is£i asi s= "w^aaassk 

K&wm^ sgjiSHf sofl -£7i M" stf a £7i ^ gtm njeh uhieih, 3 ^S : £7i 

'safs'ssim • a*s f= ; *mect : be " sc&s&NesMH £7i .?f ^' M?H7a'>ama s?m^R 

£71 731 S! SB2 £^ §2.^32111 £»#&ia, Aig 01 s^OISL 2JK2J t«S £W: HH§S £71 
3p ^I8Aiam°l £^.31s ii#Ai7ffi,£7.l *i..gtF2} g*l2tga^.UI0^'2 

$3\:M5m U|0l#g ®^ maOiM 2J°!(«ain plate line)^ 5tJ*fe' WISEI^^. 

^iffliHJB-SiCHAI; .. > : \ , 

£71 BI0S21 . 2f SOS =£71 BISiail. 5S7I 311 W£¥ #2^95* - 

AK3ICHr7HJ8S ^7»°i ? •$|Sa-D!fi(tiain word I iries)^ Q 21# #SSS S(^ '2,^381 M 

SEIiLAf. 

£7i .-sssm s!ttiAiiifc.jwia...at»i!..^¥a^, ssiiiat 5t,*ra. £7i ? f 

gaoim 'sis&'ab ois^-sjoje msi ns ; £oi ■uma*=ft7¥.&tB*MBk a 

J9I 29 ^Oil Sf OJAa , 

£71 SSSa TtliAiEl^ »aia mm .SMS^, ^tB'asf HIS S £*3^(cam6o top: 

:e'ieetr6de)S 5tf&ei* £7j .S#:?£^g^g.:3Sa01. :£7| ? MEIIOIM Ef °!H| , OFeHOfl ,?IJfefe. .£7l 
•SSSasf amrnm S2, £71 £«g=2J £^3g £71 ^ SaiOIM:Eh2J2|- SISSj^S 2SSI- 
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m=m23 ' 

491 383 a 5HBBA|Ei^ *fai£ sjgS 5^2^, SI- 382 a^,* Jug (common ferroelectric layer" 
pattern) 51 . Si- 4^ 2^ (common 'top electrode)!: 3i*S£l , 491 SB 383a°* fi8S£. 32301 

4?rsiciioig £t°i2i s^2j49i o^^fi sa, 491 gs 4^a^s 49i ss 38s«2* 

HIS: S : 491 ? IfllOlE EJ£! AWItm m*} 2! §S£3 3823 Wiea^XK 

•ifllJfW -i8HSa^-:.^0l tOa 2»S!S!0£ hh§s «^7H£|. 9$&H 7158AIE1 

,4Pi,383a 9)iBAiEies":-.^=.'&-£ai7i?32i.aaoi!a!-#a 4*m#2*§ae*sj:49i 3»ft , *aaa.^ 
lmhi 471 uiJttiaE g'SsectiHxia -;fc4*2i ■&bi£.;effflWE".is«wfc..s*i '. sttmia ; .€gnf 
■aoii aa.i£i zjs^ats orat? sichs'zihsi us 4<hi. m§a s?i -38.2a ThBAiEti.si^a 
mm •=isara£"a : '*ftr="3i*-*5|^s Sr= 383p Maajfcjfsi.ra^sra.. 

•^'34 tmjSiOlAi,. .... . . 

491 *^a^Sf> 4*71 .382as* S! 491 *^S^2}S 23^S}^S iREiaoH31 291 S .Stf SJ 491 . 
raaft'DS'* S! £*2l :382as*: AS* 4KW 2!§a §14^21 g^S^if Kill *t*§^ : 

"2ii *gss--*is 382a onea^xei as^s 

sW'36 

SI 35 %m SlOi /M. 

.•49*^ 

4?i 383a aaAiagoi «@a st^^isM aa&s ms^i rngtm sai* 

,*9i ^s^ioi tsi »si 4*7i is^M satw7ioi 49i 383a sihaieii ajoihi a 2^ 

4*71 sas* is ai ibs e*sa7is saw laoi «st t sau 

;7i *r ■.■•aassase jhs-dis«= : ^dih .z>h°i «a 4*on :nn§a; 471 ^2^121-^2^2 
S2£«iSSfflJ SJ ' 

§71 'sill i'abiM si-aii 3= «*sa7is2! sa 4*o«ai 4m seiiae* sj a? 4*¥ aaara^r- 

,«1 36 ^(Hl SifflAI, ■ .. 

;biap§^*> ; biacig: 
" ; SSS|£'21 ; m2 




a >36 tHTXOIAL- 

.491 §99t.g. ^SSp 3.01, 

4*31 383a TiiAjEisi ?m visarts 23mi *^SB«» -sssow eMi^a.s^- 

t\Sl, 471 4¥2=}S 4*21 471 4^(-aH|s.V-49| 13^1 8SSAI9IS* SST, ' BPISS SI iS° 
a .36 4HHI SiOiAli, . . 

4*71 mi s^gasf si 4^71 ai '4*¥ iz^a^i a^afsk- aaysioj 4?r4^ iebois a- 

'4*71 ssis wdmm s= ? iaoiM s r °ii §4.§fe s-ai □ aswfe-?* ^pas §h& s-sa 
aiM'sa-tnai a^s>*a. 
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WtiSh-tfTI £ ?JE£i°!i^ £71 gaS ; bWS2J ». 300 UtaSfc aS"'«32£ Sfe SSSflh'OI 
■M. 35 Sffll. 2iCH:A} :< 

«7u^a^e0i.igg mJiOT ^i .§92tg sesj.^?|£H s^sa ;ana>MEig 410121 2 ,33 
^SB^^ssernass ....... . . . . 

0&;.S - : -,. ' ; 

ssnssis tiio^#>.g^ ?' ;; §aoiM ; •assfe 1 e3Wfs«i*jsra*V Jte£%'£i&^&aiii- 

g^ 43 

W ,41 *#;2i6lM,.. . , : . 

^^^g^l^M-^^aMU ^ 1 ^ ■ ■; : , ; - ": ' " 

$W, '£71 g^S^S -«SI J ' v«g SJg #9 31 7tfl£ IS2 ! 

g^sM 

m ^r^iHiiaowd, . . 

£71 XC1 4 V £ S2*S92i £HH) ^l.tfgtflf gtltt '^?HH1 ^ SIH&9SS' §)26fe Bflli Q 5 
mm.JMil.Z SIEEfSSS £E?I MIS :"UI0S2| ?^2.W W*Kie/'2*''*3£S o)= ItffSai.M. 

aa^»°) asms, • ■ : ; ' - ■ - 

mp%t«s . •. • ;.. ' '.; -\ .' ' :. 

W71 ite 5 

&p\ «^S4s atoi^i: s s 07) a-sanat lis: akh^i m s^s sh^s^ S9sri8ir 




m t-j stj©^ .as lass sfe gssa oiiaa^si' jBig!^. 



35-15 



'^2003-000121.7 



M=?& 47 

HI .45ti0il'2iOIAI> 

&\ *ZSat5?*'a £7l : f OjOlM EK!sf -'"SSo'te E#l£ 

471 sasM ifflaysTOi 471 4^s^# isAma i^t ts jatra^-Sttt* 

:^.i.fas! sfe-«w paqjM e^ag-sssfe a . 

^« sactfs-sieji ?^ "erswi-sei as art *»f a' *2-«¥--i2t$»«i* xrais gstrte 

HI 47 £HW.2ipW». 

471 ^¥ IflBdlM SFili .EHDIEte ST^OIS » BOIEfeSf; E|0|Efe,l&2h OlEiaSst, ti|E| 

&ssh sa'us^.-^aus.-^aaK ii#ai §^,£=-01121 iti^s^s&fe a't • 
Hia^dij^CHAi',. - ;,..= ; ._ • 

#7i ga^ uiofim ss.£= 4 «ois aas issts ewii a mtffe a* ^iss oi£ a^s. 

g^f}; 90 ■ " ' '..';>'•• 

:Hl r 49 ^MSaOi^,. ..... ;•*•.,...•*.;..** 

471 Hl2^ s2.hi9?fS «SSPI :2M; . . .. 

&7| flT "&# 
t^l3,.;47M 

•ISffcSI ' , 
Hi" 45 tfDil StOI/d,: . ■ 

t47j #"£-#e^3S{- S -^|HBI9^Sie!^*^|^lfe-9:3|=:V 

471 2H*23« TilBAIEimOl *! 43 5^7152) S9W HI1 S H12 4^.£2!33S*S ^«S|~ 

b^i.; •• "■ "• ; .. ' "•, . "'. 

471 '-£Znte4f33 . «7l.m:«*"*2H833»- JHEiSsKW 

ir#AI?ISAI 471 t§ 8rt&f2KB«Srft5» U|0^# ^gSfe EOT; S ■ * ,/\' . : -- 



s.&&3sr,4w;s7i m .mm.mMtf:M^°i. wssmss. :&4&i4-e?as cos 

HK34 tfWI72{CHAl ; . . 

47i s^s^fc ?>b ej£a7i5 asoi s-ssa^ sj 4¥a^ v * §4§^ e?B: a 

47i 4^23^5^ * 4-7i \^£gsiis}# s^sjss lEiysKn 47i ti •*tett.*slefr«£lH$ «».'»; 

;S.4SKi >. 4?i 2t Slfe'^feaa^ HHUg AIS 0IS&J= S!Oi£'-27HSJ '■yp^Ofl HH§S ; 47| s^s^ 
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■358 .53 %W SlOiMi. 

&7i 4^ Scrags* a fe^i aaoiM eiaig sssfe eais 

;«7i s-ssa. =HiHAia&.AK)i2i a s^sf a,£=gae* Erai; 

si- s$i S! 

.sw.«aais,areHi -5?= :«ss»7issi saw -at tm #^a^a^,&^s.^a^#.-# 

Si. 54 tJiW SiCHW; 

09l.«m sM0IE^& EKJIEte' S#QI.S. .EWIEkftSb EHDIEfe" §S^.J0ieiP.gs|. 1 ;0|EIDg: 

■*M Sfe 1HI2EI i7}2| jqj , 

a.'jw -tfpfl Si.QMi,, • 
sj6i^-#?i «§• Kg as^mg ahdkhi was *^«e«h-iisi 

#71 Hi2 ^ s^iasj- a £7i ait ssjaa^e a^±s isaysioi 271 ^ saois a 

73! 5? tfM SiCH Ai; 

Sgl 7312 «.HJJ3B« ^-SSOI 3(HI, 

>«7i" Jan 6^ #z^asf &# ! #7i a stra- «**?H2i £ ; «=aa»M"«"«si= "95s s ta M 
tftei, &7i ? siaaais &7i as§ Hiofs-°j ^ sw hh»s= ag^sss^fe s^.saisor 

.%%t«i^ib1^,..'. 

4?i tft$as* a #7i laiois aa#s .§g&fe.9?ii= 

tmzgmn ?iiBiMEieoi'-a«a esa7is2i saw : sn §12^1213^1 ?rif a«sfe 

^71 m#£ s2~§asf a #7i 7311 .s^-^Hsasfs a^siss maysioi #71 §s s^st^ 
&7i ^aa Biofei ? iaois aai mmm smm stisis 2® H^sb?^ sSSJi 

: ^7I. SS2Sfl 7)51 Al HI AH3|2] 2 JS.^.= §aef MUM M^sm 0-^f#fe 2i§.* 

.g'SM^fe'S^Ba M2Eli»2| 7J2S!S. 

Xfl SO tr(Hi :2i0iAi, 

I Q SUSfe 2i e§o S Sfe s°sss M2eii»Hi ?a2sa. 
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WI:5i9«V0il'2iOlAI. 

2?i SOI 6^ &2HS3# #M #71 gt&F Sitl* ^?H2I ? ?4EE^lg*;e^sfe. 37H.M,a £ 

■&xm&7iM-*zan ^ebaieiss as, .a-sa7ia.«iw'^i.*« strain s«t.Pi hh^isi s *»jwisi:. 




§^64 

Sf.BS £fl» ;SQIiM>. 

:^i>3¥,gaioi 

#7| |a >qn pj; 2Sa*S ?l IB A| El it , g S ^ci °S ' I! *3W H§ H W 

#71 *Rs( ga01M^# EBEtysrHS :#7ltS #2fipjjE ^#ofe 



■aMitwatH^ : '/ . . .. .. - ,■•'/•'■• 



#71 791 ^ ^gasKsw 
■trtftb. #7i £ ..*teasfcs. 

&7i ^asa^ feHHi : #7i ti 8t^:.a : #7i .^..sitF* raef ^ra^i^i mm* m&m ^&m. 
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^Sofe 3311 j " ' • 

7H°I *»§ HH§5! £71 ^SSifl 9HBAIH121 4^311 *S'A|?|Il--£7r*» Wat'SUe* £3! 

731 68 %m SliX/ij 

: &p\ HZ. #3335*1 f«SK?l 




g?&71 

^& =aoiE, ai sis mmM ^om ti&sg poieis^- ekjieis oieicis^ oi 
sk^ 2^2^ Maa*x>. . ... .. . ...... 

^maiorMiiiiessr^^ 
LHOis : wesi ^^*W'^^ii^.2ilife-'a€'*aG^«te , sss so .mi aa stw ■ 

#71 ^ feSDim fflSSSI ?f2fS AIM S!St> 27HHJ STA1£ 8*. LHM WIS 4 

1 70 tM/SJOIAL 




g^75 '., 

*-74 £HW-;2K>IA1; 

i BIO^m eSKfl £71 ^THHI ^ SMOIM mSgS' 371*523 .-.»SS3 6fe S 

§q»^76 

75 #011 'SfCHAI;- 

£71 Hltitt.JES £71 : **7HS| UI0JM5I' » S0fl£7J a m^. 116,3 f .53 

-(S«(kln «ord i.ines)g H Sftft&f/ *.teaeiS f *M.^MOjf|l|jB.paQ £2 £71 

.¥ , i!Mii-aeiiai:WS.*aiii iaas » was-*ft-«8Bii mai»! 

77 

a i mi sioiAL 

71 aHldlM 301S : 27H2J °!3£? tSs % *!CH£ 3H-»£) g- LHOil HHg.S.;£?l .^3*0. 9\MM 
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4-iwji sioul 

491 BIOFgS ^OIE"27H°J .2!Sh} Si 3 ^01SfHU2| ^ LHOil HHgS 491 SSSxfl^HliAl 

SI. 7 £MM Slpj-M. 

.491 ga« HIOF^S sjghs 27H3 : .'2!S*> «# S! '^OfE S"Kj2l & : LH<Hl.fflg&£PI SSSsliHilBAi 
g 80 

4^1 SaOlM E£!£ ^CH£^27HSJ «S g SjOiS-SIUHl % LHOil HHgS 491 IWIliAlEH-iSJ 

49i gas Hiofg^ sjwe 27H5j 2imn sm a ^OiS oiusu m lhm rniis 491 sisi:9(MiM- 
eis 421 491 wsaioiM aieig.: isxi?is^ s4sf=;2* : ^s^ of= sjsssf Mi.5Ei4-7j.21 
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